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Objective: Some H7N9 patients presented with hyponatremia. But whether SIAD could be the etiology of
hyponatremia in H7N9 pneumonia is still not known.
Design, setting, and participants: A H7N9 patient was enrolled. Clinical sign were evaluated. Effective
osmolality, urinary osmolality, urinary sodium, thyroid function, adrenal function, 25(OH) Vitamin D and
cellular immune function were measured.
Results: (1) The results showed low serum osmolality, inappropriately elevated urine osmolality,
elevated urine sodium concentration, low serum uric acid concentration, relatively normal serum
creatinine concentration, normal acid-base and potassium balance, normal adrenal and thyroid function
in our patient. (2) Our patient showed vitamin D deﬁciency and decline of cellular immune function.
Conclusions: Some H7N9 pneumonia could cause SIAD. Early detection and appropriate treatment of
SIAD in H7N9 pneumonia might be important. Our patient showed vitamin D deﬁciency and decline of
cellular immune function.
 2014 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/3.0/).The ﬁrst identiﬁed cases of human infection with a novel
inﬂuenza A (H7N9) virus occurred in eastern China during February
and March 2013 and were characterized by rapidly progressive
pneumonia, respiratory failure, acute respiratory distress syndrome
(ARDS), and fatal outcomes. Here we report a severe H7N9 pneu-
monia with syndrome of inappropriate antidiuresis and vitamin D
deﬁciency.
A 68-year-old male patient was admitted because of cough, fe-
ver and dyspnea for 1 day. He reported a history of contact with
poultry. He had been well expect coronary disease and chronic
obstructive pulmonary disease (COPD) before admission. He denied
using steroid before. On examination, the temperature was 39.7 C,
pulse was 78 beats/min, respiratory rate was 30 breaths/min, and
blood pressure was 112/78 mmHg. The patient was alert and ori-
ented and appeared fatigued. The patient had a sickly appearance,
shortness of breath, cyanotic lipst. Moist rales were present in both
lungs. The abdomen was soft and nontender, with normal bowel
sounds. No edema was found in the lower limbs. The rest of theincial Hospital and written
Ltd. This is an open access article uexamination was reportedly normal. The white cell count revealed
WBC of 2.7  109/L, N% of 67%, L% of 23%. The blood levels of
electrolytes revealed hyponatremia (125 mmol/L), hypo-
phosphatemia (0.55 mmol/L), normal serum potassium (4.4 mmol/
L) and calcium (2.27 mmol/L). Patient showed vitamin D deﬁciency
(13.9 ng/ml). The results of renal-function tests showed hypour-
icemia (106 mmol/L) and the rest were normal. Blood glucose and
triglyceride were normal. Serum osmolality is 263 moSm/kg. Urine
osmolality is 570 moSm/kg. Urine sodium concentration was
89 mmol/L. ACTH and cortisol at 8am were normal (ACTH 22.2 pg/
ml, Cor 488 nmol/L). Thyroid function was normal. CD4þ T-cell
count were 120/Ul (normal range 410e1590/Ul) and CD4þ/
CD8þwere 0.81, which suggested decline of cellular immune
function. C-reactive protein (CRP) was 82.1 mg/L (0e3 mg/L), ESR
was 22 mm/h (0e15 mm/h), Procalcitonin was 0.26 ng/ml
(<0.05 ng/ml); D dimmer was 2.58 mg/ml (0.0e0.5 mg/ml). Blood
gas analysis (FiO2 ¼ 29%) indicated PH 7.47, PCO2 27 mmHg, PO2
63 mmHg. Chest CT revealed inﬂammation of both lungs especially
in the right lung (Fig. 1). Real time RT-PCR by CDC conﬁrmed H7N9
infection. The patients were diagnosed H7N9 pneumonia with
syndrome of inappropriate antidiuresis and vitamin D deﬁciency
[1]. The patient began appropriate ﬂuid restriction and salt
administration. The patient was treated with oseltamivir to ﬁghtnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Fig. 1. Chest CT of case.
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administeredmethylprednisolone 40mg/d for 3 days. Non-invasive
mechanical ventilation, thymalfasin, rocalirol and supportive
treatment were provided as well. The patient was discharged from
hospital after three weeks.
Discussion
Here we reported a severe H7N9 pneumonia with syndrome of
inappropriate antidiuresis (SIAD) and vitamin D deﬁciency.
From the above we knew our patient had hyponatremia.
Hyponatremia was the most common electrolyte abnormality in
hospitalized patients occurring in up to 11% of elderly patients in
hospital [1]. Hyponatremia was important to recognize both
because of potential morbidity and because it can be a marker of
underlying disease. SIAD was the most frequent cause of hypona-
tremia, although hyponatremia associated with volume depletion
of the extracellular ﬂuid also occurs commonly [2]. Although the
causes of SIAD were myriad, they could be categorized as related to
malignant diseases, pulmonary diseases, and disorders of the
central nervous system, among others. Our patient had low serum
osmolality, inappropriately elevated urine osmolality (above
300 moSm/kg), urine sodium concentration above 40 mmol/L, low
serum uric acid concentration, relatively normal serum creatinine
concentration, normal acidebase and potassium balance, normal
adrenal and thyroid function. The patients could be diagnosed SIAD
according the diagnostic criteria of SIAD [3]. An association be-
tween hypoosmolality and pulmonary disease had been known for
over 50 years. In 1937, Winkler and Crankshaw were the ﬁrst to
focus attention on hypochloremia seen in patients with pulmonary
tuberculosis and bronchogenic carcinoma who had normal adrenal
function [4]. Pulmonary infections were a well-documented cause
of hypoosmolality and hyponatremia [5]. In this study we reported
a novel H7N9 virus pneumonia could also cause SIAD. The mech-
anism(s) whereby pulmonary infections lead to SIAD was not
entirely known. Dreyfuss and associates’s study suggested that
pneumonia may increase plasma vasopressin levels by altering the
osmoregulation of central vasopressin release such that a lower
plasma osmolality is required to fully suppress vasopressin release
[6]. This was known as the “reset osmostat” hypothesis. An
important clinical question was whether SIAD or hyponatremia
could inﬂuence prognosis of pneumonia. Some studies suggestedthat both SIAD and hyponatremia had negative impact in elderly
patients with pneumonia. Miyashita and colleagues reported that
mortality in elderly patients with aspiration pneumonia was
signiﬁcantly associated with SIAD [7]. A study by Nair and col-
leagues reported some increased risk of death with hyponatremia
[8]. Many important clinical issues were raised from our case
report. First, whether SIAD or hyponatremia was associated with
adverse outcome in H7N9 pneumonia? Second, whether SIAD or
hyponatremia correction would improve prognosis of H7N9
pneumonia. Above mentioned studies suggested that mortality in
elderly patients with pneumonia might be signiﬁcantly associated
with SIAD or hyponatremia [7,8]. If it was the case, aggressive
treatment of H7N9 pneumonia to correct inappropriate antidiuresis
and appropriate treatment of hyponatremia were all important
therapeutic measurements to reduce morality of severe H7N9
pneumonia.
Our patient also showed vitamin D deﬁciency and cellular im-
mune dysfunction, which suggested that vitamin D deﬁciency
might be one of the factors which resulted in decreased cellular
immune function. Since vitamin D was known to possess anti-
inﬂammatory and immune-modulating effects, whether vitamin
D deﬁciency population were susceptible to H7N9 pneumonia
[9,10]? Whether vitamin D deﬁciency before H7N9 pneumonia
would lead to adverse outcome in H7N9 infection and whether
vitamin D replacement therapy will improve the outcome of H7N9
pneumonia? All of the above questions were still unknown. Pro-
spective studies should be conduct to answer aforementioned
questions. In our opinion, vitamin D should be measured in severe
H7N9 Pneumonia. We used rocalirol to correct vitamin D deﬁciency
in our patient.
In conclusion, our case report suggested that SIAD should be
suspected in H7N9 patients with hyponatremia, hypoosmolality,
and a urine osmolality above 100 moSm/kg. Vitamin D deﬁciency
could be associated with decreased cellular immune function in
severe H7N9 Pneumonia. Prospective or retrospectively studies
should be conduct to conﬁrm our hypothesis.
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